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ABSTRACT:

Introduction: The aim of this study is to assess the eco-
nomic burden of clotting factors for haemophilia therapy
in Madrid, Spain.

Materials and Methods: The epidemiology included was
based on the consumption of the clotting factors, exclusi-
vely used in haemophilic patients, and the costs of these,
excluding indirect costs derived from the disease, from a
hospital of reference in Madrid, and distributed by age,
diagnosis, type of treatment (on demand or prophylactic)
and the presence of bypass agents on their treatment.
Results and discussion: A total of 701 patients were in-
cluded in the retrospective study during from 2011 un-
til 2020. Consumption and costs were higher in patients

with haemophilia A, and for the subgroups studied,
those patients with high severity and presence of bypas-
sing agents, the amount of coagulation factor (measured
in International Units) and costs (in euros), were the ones
with higher weight. When comparing the consumption of
Madrid’s population with other European or American pa-
tients, data is found out to be similar.

Conclusion: The conclusion after this observational study
is that patients with haemophilia have a great impact on
the health expense in the Community of Madrid, given
the fact that only direct costs have been considered, being
more acute as results show, in haemophila A, younger pa-
tients, severe disease and presence of inhibitors.

Keywords: haemophilia, coagulation factors, consumption, costs, burden, Spain.

Impacto farmacoeconomico de la hemofilia en
Madrid, Espana: analisis de 10 anos.

RESUMEN:

tidad de factor de coagulacion (medi-
da en Unidades Internacionales) y los
costes (en euros), fueron los de mayor
peso. Al comparar el consumo de la
poblacién madrilefa con otros pacien-

Introduccion: El objetivo de este estu-
dio es evaluar la carga econémica de
factores de coagulaciéon para la tera-
pia de la hemofilia en Madrid, Espana.
Materiales y métodos: La epidemio-
logfa incluida se basé en el consumo
de los factores de coagulacién, uso
exclusivo en pacientes hemofilicos, y
los costes de los mismos excluyendo
los costes indirectos derivados de la
enfermedad, de un hospital de refe-
rencia de Madrid, y distribuidos por

edad, diagnéstico, tipo de tratamien-
to (a demanda o profilactico) y pre-
sencia de anticuerpos inhibidores en
su tratamiento.

Resultados y discusion: Un total de 701
pacientes fueron incluidos en el estu-
dio retrospectivo desde 2011 hasta
2020. El consumo y los costes fueron
mayores en los pacientes con hemofi-
lia A, y para los subgrupos estudiados,
aquellos pacientes con alta gravedad
y presencia de agentes bypass, la can-

tes europeos 0 americanos, se observa
que los resultados son similares.

Conclusiones: La conclusion tras este
estudio observacional es que los pa-
cientes con hemofilia tienen un gran
impacto en el gasto sanitario de la
Comunidad de Madrid, dado que sélo
se han considerado los costes direc-
tos, siendo mayores, en hemofilia A,
pacientes mas jovenes, enfermedad
grave y presencia de inhibidores.

Palabras clave: hemofilia, factores de coagulacion, consumo, costes, carga, Espaia.
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INTRODUCTION

Haemophilia is a clinically relevant rare disease that can
be classified in two types: haemophilia A (HA), which re-
sults from the deficiency or dysfunction of coagulation
factor VIII (FVIII), and haemophilia B (HB), deficiency or
dysfunction of factor IX (FIX). Both haemophilia A and B
are due to mutations in genes located on chromosome
X. Because of this, it largely affects males. The symptoms
are bleeding-related symptoms, roughly proportional to
the degree of factor deficiency in plasma. Factor IX is a
vitamin K- dependent enzyme that is essential for normal
thrombin generation '=.

The incidence of haemophilia A is approximately 1 in
5.000 new-borns (males) or 1 in 10.000 births. The pre-
valence of the disease varies according to country reports
with a range of 5.4-14.5 cases per 100.000 males. In
Spain, in 2010, the total number of patients with haemo-
philia A was 2,595%.

The worldwide prevalence of haemophilia B accor-
ding to the World Federation of Haemophilia (WFH) data
is approximately 28.430 cases, i.e., 0.04 cases per 10.000
population. The prevalence in Spain is estimated to be
around 319 persons, representing 13.3% of haemophilia
patients.

The ratio in Spain for haemophilia A and B is about 6,5:1°

There are different degrees of haemophilia depending
on the residual factor level in the blood:

- mild haemophilia: the residual factor rate exceeds 5%

- moderate haemophilia: the residual factor rate is be-
tween 1 and 5%, and

- severe haemophilia: the rate is less than 1%¢.

Bleeding is the main and best-known symptom of
haemophilia and can occur anywhere in the body, with
the severity depending on the location and degree of hae-
mophilia. The signs of haemophilia A and B are the same’.

The treatments used are replacement of the factors
that the patient lacks. Medicines containing these proteins
are known as blood-derived medicines. Depending on the
origin of the protein, they can be plasmatic or recombi-
nant. Plasma medicines are obtained from donor plasma
by plasma fractionation, and recombinant medicines are
obtained by genetic engineering.

To achieve adequate peak and trough levels, with the
administration of replacement therapy using plasma or re-
combinant factors as haemorrhage prophylaxis, infusions
3-4 times a week are required in severe haemophilia A and
twice a week in haemophilia B. The explanation to this is
that the elimination half-life (t1/2) of most FVIIl concentra-
tes ranges from 12 to 20 hours and they are administered
intravenously 2 to 4 times a week, which affects the qua-
lity of life of patients and represents a major problem for
adherence to treatment®.

The different approaches to the treatment of these
patients are either prophylactic or on-demand: administra-
tion of the drug continuously or only when bleeding must
be stopped at a certain point in time because a haemorr-
hage has occurred, respectively. To this, we must add the
Immune tolerance induction (ITl) therapy to those patients
that need it

The doses of each product for a treatment will de-
pend on the weight of the patient and the severity of the
haemophilia, and are calculated as follows, measured in
International Units (IU)'":

IU required = body weight (kg) x desired increase in fac-
tor VIII (% or 1U/dl) x0.5

IU required = body weight (kg) x target increase in factor
IX (% or 1U/dI)

The major complication with these drugs that can
occur in patients is the development of antibodies (inhi-
bitors) to the administered factors VIl or IX. This antibody
acts by neutralising the administered factor’'2.

Inhibitors (mainly IgG) act directly against the absent
factor. The development of inhibitors is more frequent in
cases with haemophilia A than in those with haemophilia
B. The inhibitors are more likely to develop in cases with
severe disease'>'* , astreatment options are limited and
mortality is increased. Emicizumab, a bispecific antibody
to Factors IXa and X that carries out the function of Fac-
tor VIII (FVIII). ITI therapy or bypass is a method of trea-
ting patients who develop inhibitors that typically involves
administering infusions of large doses of clotting factor
concentrates to a patient daily for many weeks or months.
The goal of ITI therapy is to stop the inhibitor reaction
from occurring in the blood and to condition the body to
accept clotting factor concentrate treatments'.

The treatment of haemophilia involves a huge eco-
nomic cost for health systems. This expense is due to the
elevated price of the coagulation factor concentrates that
patients need throughout their lives to avoid and/or minimi-
ze the complications of the haemorrhages. Therefore, it is
extremely important to know the cost of haemophilia treat-
ment, and above all to know if there are ways to reduce this
cost without detriment to the quality of treatment'e.

The present study aims to estimate the economic bur-
den for the national health system based on the consump-
tion of haemophilic treatments in patients with HA and HB
in a first level hospital in the community of Madrid from
2011 to 2020.

MATERIAL AND METHODS

A descriptive and comparative analysis of the consump-
tion and cost of haemophilia treatments in the reference
hospital of the Community of Madrid during the years
2011 to 2020, the Hospital Universitario de La Paz, has
been carried out. The costs that have been included are
only factor consumption and other costs have not been
taken into consideration (for example: admissions to hos-
pital, absences for work and leave-pays, etc). The data ob-
tained belong to the consumption of each patient treated
in the hospital pharmacy. The source of data used was
the Dispensing System of the pharmacy of the Hospital
Universitario de La Paz in Madrid. The following variables
were obtained from this database: number of patients
anonymised by history number, age, sex, place of birth,
diagnosis (haemophilia A or B), development of inhibitors,
type of treatment by national code and trade name, as
well as the number of international units (IU) consumed
and total expenses.

For this study, patients were stratified by sex, al-
though females were not under the scope of the study,
age range (from 0 to 50 every 5 years, 51 to 75 and >75),
type of diagnosis (haemophilia A or B), degree of severity
and bypass agent use (treatment with Feiba® and/or No-
voseven® was analysed).
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Data extraction from computerized records was ano-
nymized and did not include variables that could identi-
fy patients, as the study focus only on consumption and
costs, so the study respects the confidentiality of the data.

The costs were calculated based on the number of
IU consumed by patients from the hospital pharmacy, not
considering the returns of units not consumed, to have a
true representation of the consumption of packages and
their cost to the Health System of Madrid. These costs are
reflected in net price (€).

EPIDEMIOLOGY OF PATIENTS
The patients included in the study were those treated at
the Hospital Universitario de La Paz, diagnosed of haemo-
philia A or B, excluding those with Von Willebrand disease
and deficiencies of a specific factor. Of the total number of
patients included, 701 patients, 85% had haemophilia A
and 15% haemophilia B. Of these, 68% and 71% patients
respectively had severe haemophilia, 22% and 12% respec-
tively moderate haemophilia, and 11% and 18% respec-
tively mild haemophilia. Patients presenting inhibitors were
1% and 8% respectively (haemophilia A and haemophilia
B). Of the total number of patients only males have been
included in the study. The median age of all patients was
32.6 with a standard deviation of 21.36.

For the severity, use of bypass agents and age, 2020
has been taken as the reference year and results were ba-
sed on the patients from that year.

RESULTS

The average consumption per patient of clotting factors
used in the treatment of haemophilia A and B at La Paz
Hospital in Madrid during the years 2011 to 2020 (Figure
1), is estimated to be between 150,000 and 200,000 IU
for haemophilia A and between 100,000 and 150,000 1U
for haemophilia B.

An average annual consumption over the same pe-
riod was obtained and classified by haemophilia severity.
For haemophilia A (Figure 2), the consumption of clotting
factors for severe haemophilia ranges between 170,000
and 210,000 IU per patient per year. For patients with mo-
derate and mild haemophilia A, consumption is estimated
to be between 50,000 and 100,000 IU for the former and
up to 50,000 IU for the latter. For haemophilia B (Figure 3),
factor consumption in patients with severe haemophilia B
varies between 130,000-210,000 IU per patient. For mo-
derate and mild haemophilia B, the ranges are between
40,000 and 90,000 IU in moderate and 30,000 to 60,000
IU per patient.

If the average costs on haemophilia A treatment
is analysed by age group (Figure 4), it is estimated that
patients aged 15-20 years and 21-30 years have the hi-
ghest cost per patient, around 94,000 euros in the first
group and 96,000 euros in the second. The lowest costs
are for patients aged 0-5 years and over 75 years, with
an approximate cost of €34,000 and €17,000 respecti-
vely. For haemophilia B (Figure 4), the highest estimated

Figure 1: Average clotting factor consumption by haemophilia A and haemophilia B in the years 2011-2020.
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Figure 2: Average Ul consumption in haemophilia A by severity in the years 2011-2020 in the population of the
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Figure 3: Average Ul consumption in haemophilia B by severity in the years 2011-2020 in the population of the
Hospital de La Paz in Madrid.
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Figure 4: Average clotting factor expenses per patient by age group in haemophilia A and B in the period 2011-2020
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Figure 5: Average clotting factor consumption per patient by age group in haemophilia A and B in the period
2011-2020
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cost corresponds to the age groups 21-30 years, 51-75
years and over 75 years, between €65,000 and €75,000
per patient. The age group with the lowest expenditure is
estimated to be between 0-5 years of age. Together with
costs, the average consumption studied (Figure 5) shows
that the age group with higher needs of factor are 15-20,
21-30 and 31-40 in haemophilia A while for haemophilia
B it is also 21-30 but followed by 51-75 and with the hi-
gher demand, over 75 years old.

In the case of patients who have an inhibitor included
on their treatment (Feiba® and/or Novoseven®), mean-
ing patients presenting high titre of inhibitors, compared
to those patients who do not (Table 1), the average con-
sumption in the former group for both haemophilia A and
B is significantly higher than in patients who do not have
these inhibitors included in their treatment.

DISCUSSION

The present descriptive observational study analyses the
economic impact caused by haemophilia in the treated
population of a reference hospital in the Community of
Madrid. Few studies have analysed the economic impact
of this disease in Spain'®. Several European and American
studies have been able to verify the effect of the patho-
logy, either by treatment or due to the clinical manifesta-
tions presented by these patients, as well as the appearan-
ce of inhibitors™17-1,

Haemophilia A and B and its severity

Haemophilia requires lifelong treatment, consisting not
only of treatment of bleeding episodes but also pro-
phylaxis. The prescription and consumption of drugs dedi-
cated to the treatment of patients with both haemophilia
and haemophilia B differs, as does the amount of drug
to be administered to achieve adequate factor levels in
the blood. Depending on the type of haemophilia and the
severity of the haemophilia, different drug infusions will
be needed. For this, it is important to know the pharma-

cokinetics of the factor and to focus on a cost-effective
strategy®2?°. Factor replacement products are among the
most expensive therapies, with a total annual cost rising
to more than $250,000 per adult patient in the United
States. The overall cost per patient with haemophilia and
complications associated with the development of inhi-
bitors in this country can be as much as $1 million an-
nually'. A study based on a nationwide cohort in Finland
concluded that patients who received factor replacement
therapy had a mean total annual cost of treatment ranged
from €2520 to €176,330 for both haemophilia A and B,
As per results observed in this study, costs in Spain are like
those that were estimated for the US and are also in line
with the ones from Finland.

Depending on the severity of the pathology, cost
and consumption is associated with bleeding episodes.
Patients affected by severe haemophilia A or B present
with repeated, spontaneous, and post-traumatic bleeding
episodes that seriously interfere with their everyday lives.
Recurrent haemarthrosis leads to serious deterioration of
joint structures, with a consequent reduction in function
and atrophy of the associated skeletal muscles. In the last
decade, there has been a continuous improvement in the
treatment of patients with haemophilia, thanks to the
availability of recombinant concentrates characterised by
high efficacy and safety, and to the widespread adoption
of prophylaxis as the replacement therapy regimen?'.

Patients with severe haemophilia are at greater risk of
haemophilia-related complications, including hemarthro-
sis, haemophilic arthropathy, and development of inhibitor
antibodies. As the largest group of the haemophilia popu-
lation and consisting of those who need the highest level
of service, patients with severe disease account for most
of the cost of care'. In the study conducted, the percen-
tage of patients with severe haemophilia were 22% and
12% (HA/HB), with moderate haemophilia, and 11% and
18% respectively for mild haemophilia .These data are in
line with other studies conducted?2.

Table 1: Average expense of patients with bypassing treatments, together or not with another clotting factor
(Feiba and/or Novoseven) vs. patients without these treatments from 2011-2020.

Year vs. use of inhibitor Haemophilia A

haemophilia B

depending on the type
of haemophilia

2011 76.605 175.891 48.332 883.479
2012 76.429 44.000 835.281

2013 67.147 47.889 1.190.220
2014 64.749 199.927 51.488 229.660
2015 59.268 210.149 43.052 379.733
2016 66.343 124.710 44.730 316.438
2017 69.691 115.596 40.133 611.918
2018 73.360 47.667 -18.499

2019 76.544 49.407 97.885

2020 76.877 194.330 46.520 280.094

*Negative value for 2018 haemophilia B without inhibitor means that in this case refund of factors have been higher than consumed ones. Refund: when

factors are not consumed, and this is given back to the hospital pharmacy.
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For haemophilia B, in haemophilic patients, during
2013 it can be seen a significant difference in consump-
tion compared to the previous and upcoming years.
Analysing the data, it was seen that during this year,
more immunotolerance had been consumed in pro-
phylaxis, meaning that the average of Uls was higher
given precautionary measures of prophylaxis. For the
second significant difference, in 2019, it was not immu-
notolerance but higher prophylaxis and Uls on demand
were consumed, making the consumption during this
year higher than the years before. Additionally for HB,
in this case mild and moderate suffering patients, during
2011 mild consumption levels are higher than moderate
ones, happening the same during 2012 and 2020, de-
mand and prophylaxis was prescribed at a higher level,
for some specific age groups.

Age

Another crucial factor influencing the cost of haemophi-
lia care is age. Some studies show that children with hae-
mophilia use significantly more factors concentrate at a
higher cost compared with adult patients. In this study,
and in others carried out also in Spain, it is observed that
the highest factor cost per treatment is in young adults
(from 15 onwards) and adults, and for this study more
specifically in the 15-20- and 20-30-years age group'>%.
This makes sense as prophylaxis treatment during the-
se ages is higher and intensive while in older ages, they
have a more specific and personalized treatment based
on their daily activity. It has also been reported that in-
cremental recovery rates with factor replacement treat-
ment are lower for patients 15 years or younger than for
those who are older than 15 years. When compared to
the neighbouring country, Portugal, annual costs per pa-
tient estimated to be €56,875 of which €53,948 (94.9%)
correspond to direct costs, which are those analysed in
the present study, for haemophilia A. Cost estimates by
age group consists of €72,287 per paediatric patient
and €51,737 per adult, taking as paediatric population
patients under 18 years of age?. It can be significant
the difference between expenses and consumption for
haemophilia B. The reason for this is that the age group
between 21-30 used more prophylactic treatment than
the age groups from 31-40 and 41-50, who have higher
expenses as per Figure 4, but when analysing which
treatments they received, for age groups from 31-40 and
41-50, inhibitors were highly used. This makes the total
expense for those age groups higher at a lower Uls con-
sumption due to the price that these treatments have.

Inhibitors

As cited before and in any economic study conducted on
the impact of haemophilia, haemophilia patients who
develop inhibitors to the clotting factors administered
must be considered. The cost of care for patients with
high inhibitor titres is generally higher than for patients
without inhibitors. In addition, people with haemophilia
who develop an inhibitor are twice as likely to be hos-
pitalised because of a bleeding complication. The ma-
nagement of people who develop inhibitors is complex
and is one of the biggest challenges in haemophilia care
today. The healthcare costs associated with inhibitors
can be staggering due to the cost and the amount of

factor product needed to stop bleeding'>?*. In patients
without inhibitors in a Portuguese study, annual cost es-
timates are 401 euros for mild patients, 5327 euros for
moderate patients and 85,805 euros for severe patients.
The average annual cost per patient without inhibitors
is 39,654 euros and 302,189 euros per patient presen-
ting inhibitors. Approximately 0.3% of haemophilia A
expenditure is associated with mild cases without inhibi-
tors (37.5% of all patients), 1.5% with moderate cases
without inhibitors (14.2% of all patients), 63.4% with
severe cases without inhibitors (41.9% of all patients)
and 34.9% with patients with inhibitors (6.5% of all pa-
tients). In other studies, conducted in Spain, the average
annual cost of a haemophilia A patient with inhibitors in
Spain was estimated at €430,227, with the cost of the
prophylactic strategy being €636,905 per adult patient
and €264,819 per paediatric patient?® These results are
consistent with previous cost burden analyses performed
for both haemophilia A and B and with the results obtai-
ned in this study?>.

CONCLUSION

Haemophilia is a pathology with a great social and eco-
nomic-health impact. This is not only due to the high
mortality rate but also to the complications caused by
the development of inhibitors in these patients. The costs
of haemophilia are mainly due to the clinical manifesta-
tions of the disease #'>. Despite being rare, haemophilia
remains one of the most costly and challenging diseases
to manage in every country. This study allowed to have
a picture of the impact of haemophilia A and B in a 10-
year time analysis. It has been seen that age, severity,
and presence of inhibitors have a different impact in cost
and consumption of factors. Severity and inhibitors are
clearly the two factors that have the higher impact for
the National Health System, not only for Spain but for
the other countries too.

LIMITATIONS

This study has several limitations as only consumption of
haemophilic factors, without considering hospitalisations
or other resources (caregivers, work-absences or disabi-
lity), as well as the pharmaceutical costs of a single hos-
pital have been taken into account. Furthermore, it does
not consider whether they are due to one-off bleeding
episodes, or they reflect ongoing treatment of the po-
pulation. Despite this, it is estimated that it may reflect
the consumption and cost of this pathology and its im-
pact on the Spanish healthcare system. Another limita-
tion is that the study focuses exclusively on patients with
haemophilia and does not consider the costs for other
coagulation pathologies or the use for other reasons.
Moreover, the analysis does not further differentiate be-
tween on-demand and prophylaxis treatment, as all of
them are included as a bulk.
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